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(54) [Title of the Invention] 

Color Display Device 
(57) [Abstract] 
PURPOSE: To provide a color display device that 
facilitates memory control and whereby the 
number of control circuits is curtailed. 
CONSTITUTION: In a color display device (l), 
two cells (Cl) of any one of the three colors 
R, G, and B are used, and one each of the other 
cells (C2), (C3) are used for the two remaining 
colors, respectively; the four cells (Cl), (Cl), (C2) 
and (C3) are arranged approximately in a matrix 
to form a pixel PIX, and multiple pixels PIX are 
arranged approximately in matrix, wherein the two 
cells (Cl), (Cl) of the same color among the cells 
(Cl, (Cl), (C2) and (C3) constituting one pixel 
are arranged in a scanning direction or at right 
angles to the scanning direction. 
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[Claim(s)] 

Kd'^otS 251 SSST Ce " S ° f ^ «*» ° f *■ * - B- *e eel, 

electrochmnueie display (,) which K££fa C2 aXT " *? Ce " S (C1 "> «« 

formed ,„e pixel (P,X) and has ^JZ^L^mxT^T"^ ""IT' 2 "™ matrix ' 

ca^o^eviahwL*^ 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] J 



b^^xs^ft^^isrw ? R . (fa * G (Green) - 8 o** » 

Ke^S """r*" 1 "» ™*° ds * *»™ in drawing 5 . 

mnnsl ™i 1 , T ( ? »«ngement in the case of being two pieces (i -iv) 

blue cett VZgZ in a ow™left ce l7b.nl -nT* ' ' ' ? " in a " "* ■ 

lhe green cell in *e lowe rilht Si JnH i ^" Se<i " PpCT ^ ce "' wnat has 

EL 6 ITS'Sf T, af *« C0nVeMi0Ml "ec<rochron»tic display is sbown in 
Meroor^ MB for bhedfj sfolc, , eleClrochr omattc ^ 20 was inputted from the outside 
for gtee^ data aoraeL ,? m lT 3?!°™ da ' a 00 tapu " ed ft 0 ™ ttl£ ° ulsida Memory MG 
storages t memS &ch St T .?* ' npl " ,e<1 from ° u,side MR *>' 

wWch ou7„ 2=™ «?* , a MG. and MR The memory address circuit 21 

choos™ the mS! . x Colour - selectlon ^ Sr The memory selection circuitry 24 which 
mZ^uuTT C ° l0r daU St0rages which should be based and should output data Each 

a ce.l data^d^ 3 She1 ' 0U *" * C ^ «* «* » W as 

[0007] Next, operation of a electrochromatic display 20 is explained with reference to drawing 6 . in this 



Sail be a memorizeT h ^ ^ St ° rageS ' MG ' ^ MR **** " corTespondi ng «>l°r da * 

[0008] First, operation in the case of outputting the data of a column 1 is explained. The column side 
control circuit 22 is the column selection signal Sc corresponding to the column number 1 It is the 
colour-selection signal Sr corresponding to [ output to the memory selection circuitry 24 and the low 
s.de selection crcuitry 23, and / by this ] the low number I in the low side selection circuitry 23 It 
outputs to the memory selection circuitry 24. 7 
[0009] consequently, memory MR for red data storages the red data DR (refer to drawing 6 (b)) 
co.Tesponding to "the column number 1 and the low number 1" in the memory selection circuitry 24 are 
Z n Z™ 1 ch0OsinE ;- memor y for red data borages data read-out address signal ADR of 
circuit 25 CirCUlt " 8 baS6d rCd DR 11 ° UtputS to Parallel/serial-conversion 

n°u!nber N 2 e It o^utTt^H SeleCti ° n 'T^ ™ " ^ co,our - selection «gnal Sr corresponding to the low 
ctTJT tK u, *T t0 * e / raemor y election circuitry 24. consequently, memory MB for blue data 

b , UC data W * * dra ™g 6 (b)) corresponding to "the column number 1 and the low 
number 2 in the memory selection circuitry 24 are remembered to be choosing - memory MB for blue 

da DBlf I T< 7^ "Z? Sig T al ADR ° f *» memo ^ address circuit 21 " ^mg based - blue 
data DB It outputs to the parallel/serial-conversion circuit 25 

fh°e° niL^fM' aU C ° l0r d3ta ^ and b,U6) 3bOUt the Column number 1 « six^ilarly outputted to 
S H Tn" 1011 "r 11 25 ' and the P^^l/serial-conversion circuit 25 is outputted to the 

m012l Th" n I 0 ' 5 T lUU T e C ° ,0r daU ° f ^ COlumn number 1 as a cel1 da ' a CD of serial data. 
[0012] Then the column side control circuit 22 is the column selection signal Sc corresponding to the 

outoS*? 6 S flection circuitry 23 is the colour-selection signal Sr of the low number 1. It 
outputs to the memory selection circuitry 24. 

[0013] consequently, memory MB for blue data storages the blue data DB (refer to drawing 6 (O) 

remeX^f H ^ ^ nUmber 2 ^ the l0W number 1 " - ** m -lee Jon are 
remembered to be choosing - memory MB for blue data storages data read-out address signal ADR of 
the memory address circuit 21 - being based - b.ue data DB It outputs to the paxalleSonVerston 

nunlhl^Tt' *? 'r ''I 6 SekCti0n ClICUitry 23 ' S ^ colour-selection signal Sr corresponding to the low 
number 2. It outputs to the memory selection circuitry 24. consequently, memory MG for g eer data 
«to ages the green data DG corresponding to "the column number 2 and the lo7numbe 2" n the 

SZZ.^fT T 24 (r6fer l ° draWing 6 (C)) « ^^bered to be choosmg!' memory MG 
for green data storages data read-out address signal ADR of the memory address circuit 2 1 b ring 

mm ,r A ^ n da 3 D , G 11 ° UtpUtS t0 the Parallel/serial-conversion circuit 25. 8 

] AU the C0 ° r data f b,ue ^ g ree ") ^out the column number 2 are outputted to the parallel/serial 
cZ£ZfTc^ S,nUlar, r h T afte J- THereby ' lhe Parallcl/serial-conversion circuit 25 o^pi s the 
rOOi e? T^ t ifjT r mbe , r 2 1° thC dnVCr Wh,Ch is n0t i,lustrated « a cel1 data CD of serial data 

r jpisss^ rxsr d ^ cel1 data CD one by ° ne b - d °" * 

^eHwhth hSl° 1Ved ^ ^ InVe ; tl0 u ] 7116 d i^red for every column, even if it was 

^^S^Z^l m ab ° VC ^ tH u COnventionaJ electrochromatic display, the power 
to be dTterWH „ allel/senal-conversion c.rcuit based on both column number and low number had 
to mtTc^T ' !, Came C0mpl,cated memor y controlling [ which controls the read-out sequence of 
*e ZSESSlZ ^cSXnc^ mem ° riZed ^ 1 "* ^ W8S 4 flume ^le mat 



n ZSLt 5 u r ° blem PnnC,p,e ex P ,anator y drawing of this invention is shown in drawin- 1 
In oider to solve the above-mentioned technical problem, this invention is the cell Cl of anv 1 Tolor 
■n»DB toe cells of three colors of R, G, and B. Two pieces are used. The celld o ^other^o cots and 

fltaS^EfSf 3 ^T 6 ^ f 0Ur CeUS C1 ' C1 « C2 ' 41,(1 C3 In Ae electrochromm c ' 

^ ri^iTlSS&'S. r Pe abbreViati ° n matriX ' f0rmed Pixel PIX Md has ««ged 
S ?2T„H r S " " hC Sh n P ^ f abbre ™tion matrix The cell Cl which constitutes Pixel PDC 

thl'Z'^ Ju 6y ^ ^ ° ells C1 ° f the same color inside - 11 arranges and constitutes 
Ae d rection which carries out an abbreviation rectangular cross with . inning direction or a i sca^L 

JSM^ 1 (a) is T c f s , C1 of the same color - The case " e "li 

has been put m order and arranged in the direction which carries out an abbreviation rectangular cross is 

&£S^:^ C1 of same coior - The - — * - 

[0020] 

c^nstilutel^xel m the? T^. ^ PUt in 0rder 311(1 arran e ed <he cells which 

constitute a pixel in the direction winch carries out an abbreviation rectangular cross with a scanning 
direction or a scanning direction according to this invention, the cell of th Tsam c or a WbL 
^T17 ( 6X ? P \ e ' l0 , W P ° Sitl0n) t0 2 SCannin S direction infective of a scanning Zi on for 
ooS co tTK P0S 0) ^ * ? n0t neCCS5ary t0 Chan * e a dis P ,a y contr °l according to aSS 
fooli] becomes eas y 311(1 a control circuit can be simplified. scanning 

[Example] Next, the suitable example of this invention is explained with reference to a drawing Tell 
^uigement of 4 cell methods of this example is shown in drawing 2 . *' Cdl 

[0022] In this example, when it constitutes 1 pixel from four cells combining a red cell a CT een cell and 
a bl ue cell, since two cells serve as the same color, as shown in drawing 2 , L eU of the fanie co i'r^ 
made to be arranged lengthwise (the direction of a column). As for cell Arrangement °fi^1^ the 

Z b tw 0 f 2J5 ce,,s of , c , el ! a r g : ment (i - iv) in case *• number ^ 

Seles (i ivT "* (C) ' ^ 16(1 ° f draW1 " g 2 (3) 15 Cdl cement in the case of being two 

[0023] The example of cell arrangement on the display screen at the time of using two blue cells for 

fs a ZtV S Sh °, Wn - In , ^ C ?, Se ° f drawing 3 (a) ' a b,ue cel1 is ****** * -n upper left cell a b ue cell 
ilTSTl m 3 T 16 n CeU ' a red Cel1 is arran * ed in m u PP er right cell, what has arranged the Len 
J"? r * h < ccll « f ; wa * made into 1 pixel (cell arrangement in drawing 2 (a) (oTis aaS 
Sl^fT ° f a matnX ' 4,111 * e display SCreen DSP is constituted. In this case, the wel of 8 
OoCth ,I1U f Stratl0 A COlUmn nUmber ^ a Iow "umber = the case of 14 is shown 
SuSe Unto ITtK 0 " ? ^ r 1 '^ 31 Part ° f 3 Achromatic display is shown in drawing 4 . blue 
71 T 7 the electrochromatic display 10 was inputted from the outside Memory MB for blue 
data storages to memonze green data DG inputted from the outside Memory MG for green data Erases 
to memonze red data DR inputted from the outside Memory MR for red dls^Z![Tm^o^ltl 

XEw^JST'tP- Md M f ™ e ~ circuit nSS^^S^S 

™ZT ^ V f o"° Ut addrCSS Slgnal ^ The column side control circuit 12 which outputs the 
^Z^ m S,gn r SC , "* SC ' C ° 1Umn SeleCti0n Signal Sc Memor y se, -tion s gnal SM T 
2w nn f m °,7 f ° r data St ° rageS Which should be based a "d should output dataThe memory 
oa^lS/ 13 10 ° UtpUt ' Each memor y m for data ^rages, MG, and MR It has to ^ 

SSSIS^^ I 4 CarTiCS ° Ut SeriaVparalIel COnversion of the color data by 

Pi] Ne t oS ofT? °t ' 13 45 3 Ce " data (indicative data )> ™ d is constituted. 

case - J alSy ^ \° Z ^ referencc t0 drawi '^ 3 • in 

h^n , a,read y J each memory MB for data storages, MG, and MR **** - correspondine color data 

£ hi u?and reT !? " ^ WhJch haS « 

urn or oiue, red, blue and red [ - ]" - color data - the memory MB for data storages MG and MR 

IZ moTS as ! i» may , re 1' ^ in . 1116 co,umn wh,ch has - even of 'bTe, 

green, blue, and green [ - ] - color data - the memory MB for data storages, MG, and MR from - it 



shall operate so that it may read 

address sip!i»l Ann If .1 " umbCT J ' ) cn °<*">6 •• memory MB for blue data storages data read-out 

p^ScW^S address circui ' ' 1 - bant teed - blue toa DG » -p- - " 

DR It outputs to the parallcl/serial-conversion circuit 14 g " ed datS 

Slw C ° l0r data (b,Ue ^ red) about colum " number 1 are outputted to the 

srorages wmch has memorized the power blue data DB (refer to drawine 3 (c)) which th P mPmnn , 
selection crcuitry 13 corresponds to "the column number 2", Si tetttZ n 

TOO! next ™ L , ° R ° UtpUtS t0 the P^Hel/serial-conversion circuit 14. 

KSSn^SlS^^ ^ St0rage , S rCd data ° R (refer t0 3 W) which are color 

oan oi the power which reads the memory selection circuitry 13 to the degree (= low number 2. 

correspondmg to "the column number 1" are remembered to be choosing i f memor MR^r ed data 

SS^S^i **n7 T" m ° f thC memory address circuit 1 1 " b^g bir ed dta 
11 out Puts to the parallel/senal-conversion circuit 14 

JS^f CT ' T^l' by Updatmg 3 low number > ^ memor y Section circuitry 13 outputs all the 
^S^SS^^ 6 C ° 1Umn T bCr 2 1 ° 1116 P^serial-conversion^cS 

S^l a Htf .° Chr0ma , tiC d ' Splay 1° ° UtpUtS 3 Cdl data 0,16 ^ one based °" the color data from 

? r ° r ^J 5 ™ nUmber aCCOrdin 8 t0 this exam P ,e ■» mentioned above, if 
■ column number s specified, the turn of the color data to read will also be determined Therefore since 

nulll'n 58317 T ^ ° f 3n above -™"tioned example to always read bTdata wher the 

Tnu^be oHoTnuX^' ^ ^ t0 ™" " *« ^ * C ™^ t0 a co,u ™ "umbe when 
prenTalow s d« Z Tt • ^ mem0ry C ° ntr01 bCCOmes ^ and si,lce il » not necessary to 

color h1 I 1 u Ctl ° n Slgnal Sc of the column side co ^ol circuit 12 about the memory for 

color data storages which should output color data to the parallel/serial-conversion circuituTn ^e 

sicm^l lZ ! ii / , 1 1S based on 0011111111 selection-signal Sc' (= column selection 

MR k 2 L« eI/senal - c °nversion circuit 14 The memory MB fofcolor data storages, MG and 

fa^SrE C ° nSt f te S ° ^ the C0l0r data out P utted t0 sh *» "** (parallef) may be 
SSflS tcdonebyo L ne ' ma y berearra nged and it may output as a cell data 

SSta eX3mp,e \ a,thOUgh 1,16 C3Se Where the ce " of *• same color was arranged 

CO loTSay b Sml^Tlf eXP,3ined ' * ,S 3,S ° possib,e to constitutc s ° the same 

may be arranged m a longitudinal direction (the direction of a low). For example, if the same color 



is altogether arranged when the number of column numbers is odd, and other two colors are arranged hv 
tu,™ when the number of column numbers is even, it will become ^bSST 
memory for power data storage, which reads color data only by tte column number * 

[Effect of the Invention] According to this invention, two cells of the same color are nut in order and 
arranged among the cells which constitute a pixel in the direction which cart^ribrSSm 
rectangular cross with a scanning direction or a scanning direction. A scarTng posiSo ^Since me cell of 

t^^Zl^ T positi v ( ^ examp,e ' low positlon) t0 

rni™ , • ^ P C ' 3 COlumn P° slt,on ). If * attention is paid to the cell of a color set in anv 
to ZiT . y> SmCe ^ ^ement position of the cell concerned is fixed, Since i £ no Ky 
to change display controls which have memorized color data according to a ^ plSS 

ZZS^ZS^*™ ~ ^ «** - ~ —1 bec^sy^ 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing I ] It is principle explanatory drawing of this invention 
C ? ; 15 ^Pj^tory drawing of cell arrangement of an example. 

[Drawing 4 S ffS? 7 ° f ^ Pkel """B"*" °" the display screen of an example 

KZIf 61 It !! ' XP \™y f awil * of *e conventional cell arrangement. 

[Drawing S&.tTt ° f ^ P ^ el ° n the conve ntional display screen. 

£mSZ£ dt t ^ ng 1116 composition ° {the pnncipal part of the 

[Description of Notations] 
1 - Electrochromatic display 
C1,C1,C2, and C3 - Cell 
PIX - Pixel 

10 - Electrochromatic display 
11- Memory address circuit 

12 - Column side control circuit 

13 - Memory selection circuitry 

14 ~ Parallel/serial-conversion circuit 
ADW - Data-storage address signal 
ADR ~ Data read-out address signal 
CD - Cell data (indicative data) 
DB - Blue data 

- Green data 

- Red data 

- Memory for blue data storages 

- Memory for green data storages 
MR - Memory for red data storages 
Sc and Sc' - Column selection signal 
SM ~ Memory selection signal 



DG 
DR 
MB 
MG 
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